Voltage-gated sodium channels (VGSCs) are essential for the generation and propagation of action potentials in electrically excitable cells. Dominant mutations in SCN1A, which encodes the Na v 1.1 VGSC α-subunit, underlie several forms of epilepsy, including Dravet syndrome (DS) and genetic epilepsy with febrile seizures plus (GEFS+). Electrophysiological analyses of DS and GEFS+ mouse models have led to the hypothesis that SCN1A mutations reduce the excitability of inhibitory cortical and hippocampal interneurons. To more directly examine the relative contribution of inhibitory interneurons and excitatory pyramidal cells to SCN1A-derived epilepsy, we first compared the expression of Na v 1.1 in inhibitory parvalbumin (PV) interneurons and excitatory neurons from P22 mice using fluorescent immunohistochemistry. In the hippocampus and neocortex, 69% of Na v 1.1 immunoreactive neurons were also positive for PV. In contrast, 13% and 5% of Na v 1.1 positive cells in the hippocampus and neocortex, respectively, were found to co-localize with excitatory cells identified by CaMK2α immunoreactivity. Next, we reduced the expression of Scn1a in either a subset of interneurons (mainly PV interneurons) or excitatory cells by crossing mice heterozygous for a floxed Scn1a allele to either the Ppp1r2-Cre or EMX1-Cre transgenic lines, respectively. The inactivation of one Scn1a allele in interneurons of the neocortex and hippocampus was sufficient to reduce thresholds to flurothyl-and hyperthermia-induced seizures, whereas thresholds were unaltered following inactivation in excitatory cells. Reduced interneuron Scn1a expression also resulted in the generation of spontaneous seizures. These findings provide direct evidence for an important role of PV interneurons in the pathogenesis of Scn1a-derived epilepsies.
Mutations in the voltage-gated sodium channel (VGSC) SCN1A, which encodes the α-subunit of Na v 1.1 channels, are responsible for several epilepsy subtypes, including Dravet syndrome (DS) and genetic epilepsy with febrile seizures plus (GEFS+) (Claes et al., 2001; Escayg et al., 2000) . Loss-of-function SCN1A mutations cause DS, a debilitating form of epilepsy characterized by complex febrile seizures in the first year of life, partial and/or generalized afebrile epilepsy, intellectual disability, and ataxia (reviewed in Catterall et al., 2010; Escayg and Goldin, 2010) . Mutations that cause GEFS+, on the other hand, typically alter the biophysical properties of Na v 1.1 channels. GEFS+ is often characterized by febrile seizures that persist beyond 6 years of age and epilepsy in adulthood (reviewed in Escayg and Goldin, 2010) . In addition, a spectrum of seizure types and severities is often observed among affected members of GEFS + families, as well as between different families (Barela et al., 2006; Grant and Vazquez, 2005; Mahoney et al., 2009) .
Emerging data from mouse models of DS and GEFS + are beginning to provide insight into disease mechanisms. Electrophysiological analyses of dissociated hippocampal and cortical interneurons from Scn1a knockout mice or mice carrying a human SCN1A nonsense mutation (models of DS) revealed reduced sodium currents and cell excitability (Ogiwara et al., 2007; Yu et al., 2006) . In contrast, sodium currents are unaltered in pyramidal cells. A role for reduced interneuron excitability in SCN1A-derived epilepsy has also been inferred by electrophysiological data from transgenic and knock-in models expressing the human SCN1A GEFS + mutation R1648H (Martin et al., 2010; Tang et al., 2009) .
Interneurons comprise a highly heterogeneous population of cells that differ in their morphological, functional, and molecular characteristics. Although the expression of SCN1A among interneuron cell-types has not been fully characterized, Ogiwara et al. (2007) reported that the majority of parvalbumin-positive (PV) interneurons in the neocortex and hippocampus express Na v 1.1. In support of a functional role of Na v 1.1 in PV interneurons, neocortical PV interneurons in an Scn1a mouse model of DS were unable to sustain high- 
